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(57) ABSTRACT

An array substrate, a liquid crystal display panel (20) and a
display device. The array substrate comprises: a substrate
(10); a first transparent conductive layer (11) disposed on the
substrate (10); an insulating layer (12) disposed on the first
conductive layer (11); and a second transparent conductive
layer (13) disposed on the insulating layer (20) and config-
ured for forming a horizontal electric field with the first
transparent conductive layer (11); the second conductive
layer (13) comprises a plurality of transparent electrodes
(14), adjacent transparent electrodes (14) possess a slit
structure therebetween, and two ends of each transparent
electrode each possess a bent structure (16).
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ARRAY SUBSTRATE, LIQUID CRYSTAL
DISPLAY PANEL, AND DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is based on International Application No.
PCT/CN2013/077692 filed on Jun. 21, 2013, which claims
priority to  Chinese National Application No.
201310127323.2 filed on Apr. 12, 2013. The entire contents
of each and every foregoing application are incorporated
herein by reference.

TECHNICAL FIELD

Embodiments of the present invention relate to an array
substrate, a liquid crystal display panel and a display device.

BACKGROUND

Among flat plate display devices, thin film transistor
liquid crystal display (TFT-LCD) possesses the characteris-
tics such as small volume, low power consumption, rela-
tively low manufacturing cost, no radiation and so on, and
takes a leading position in the present flat plate display
market. At present, the display modes of TFT-L.CD mainly
comprise twisted nematic (TN) mode, vertical alignment
(VA) mode, in-plane switching (IPS) mode, and advanced
super dimension switch (AD-SDS or ADS) mode, etc.

The ADS mode involves a planar electric field wide
viewing angle core technology, i.e., ADvanced Super
Dimension Switch, the core technical features of which can
be described as: forming a multiple dimension electric filed
by an electric field generated by edges of slit electrodes in
a plane and an electric filed generated by a slit electrode
layer and a plate electrode layer to make the liquid crystal
molecules of all orientations between the slit electrodes and
right above the electrodes in a liquid crystal cell be able to
undergo rotation, so as to improve the work efficiency of
liquid crystal and increase the light-transmitting efficiency.
Advanced super dimension switch technology can improve
the image quality of a TFT-LCD product, and makes it be
capable of the advantages such as high resolution, high
transmitting ratio, low power consumption, wide viewing
angle, high opening ratio, low color shift, no push mura and
so on. With regard to different applications, the improved
technologies of ADS technology comprise I-ADS technol-
ogy with high transmitting ratio, H-ADS technology with
high opening ratio, and S-ADS with high resolution, etc.

FIG. 1 is a top view of an existing array substrate; as
illustrated in FIG. 1, the existing array substrate in an ADS
mode is provided with gate lines 31 and data lines 30, and
the adjacent gate lines 31 and data lines 30 define sub-pixel
regions; each sub-pixel region is provided therein with a thin
film transistor (TFT), a strip common electrode 32, and a
pixel electrode 33, and the common electrode 32 and the
pixel electrode 33 are provided with an insulating layer
(which is not shown in the top view) therebetween. When a
voltage is not applied, the common electrode 32 and the
pixel electrode 33 have no electric filed therebetween, and
liquid crystal molecules 34 between the array substrate and
a color filter substrate do not undergo deflection; when a
voltage is applied, the common electrode 32 and the pixel
electrode 33 form a horizontal electric field therebetween,
and the liquid crystal molecules 34 undergo deflection along
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the direction of the electric field, so as to realize a high
light-transmitting efficiency in the case of wide viewing
angle.

The defects of the existing technology lie in that, as
illustrated in FIG. 2, which is a display effect diagram,
because liquid crystal molecules in a pixel unit in a liquid
crystal display panel 20 of an ADS mode are affected by the
lateral electric field of the data line, the liquid crystal
molecules at the edge of the pixel unit produce an irregular
arrangement; when the liquid crystal display panel is under
the action of a foreign force (finger press/finger scratch, etc),
the liquid crystal molecules in the irregular arrangement at
the edge of the pixel unit will drive the arrangement of the
liquid crystal molecules at the portions with relatively weak
electric field in the pixel region to change, which eventually
brings the phenomenon that the press trace or scratch trace
on the liquid crystal display panel does not disappear.

SUMMARY

An embodiment of the present invention provides an array
substrate, which comprises: a substrate; a first transparent
conductive layer on the substrate; an insulating layer dis-
posed on the first conductive layer; and a second transparent
conductive layer disposed on the insulating layer and con-
figured for forming a horizontal electric filed with the first
transparent conductive layer; the second transparent con-
ductive layer comprises a plurality of transparent electrodes,
the adjacent transparent electrodes possess a slit structure
therebetween, and two ends of each transparent electrode
each comprise a bent structure.

Another embodiment of the present invention provides a
liquid crystal display panel, which comprises the above
array substrate.

Another embodiment of the present invention provides a
display device, which comprises the above array substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to clearly illustrate the technical solution of the
embodiments of the invention, the drawings of the embodi-
ments will be briefly described in the following; it is obvious
that the described drawings are only related to some embodi-
ments of the invention and thus are not limitative of the
invention.

FIG. 1 is a top view of an array substrate in a prior art;

FIG. 2 is a display effect diagram of a liquid crystal
display panel of the prior art;

FIG. 3 is a structural schematic diagram of the array
substrate provided by an embodiment of the present inven-
tion; and

FIG. 4 is a structural schematic diagram of the bent
structures of the ends of the transparent electrodes.

Drawing reference numbers:

10—substrate; 11—first transparent conductive layer;
12—insulating layer; 13—second transparent conductive
layer; 14—transparent electrode; 15—slit structure;
16—bent structure; 20—Iliquid crystal display panel;
21—dark line; 30—data line; 31—gate line; 32—common
electrode; 33—pixel electrode; 34—liquid crystal mol-
ecules.

DETAILED DESCRIPTION

In order to make objects, technical details and advantages
of the embodiments of the invention apparent, the technical
solutions of the embodiments will be described in a clearly
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and fully understandable way in connection with the draw-
ings related to the embodiments of the invention. It is
obvious that the described embodiments are just a part but
not all of the embodiments of the invention. Based on the
described embodiments herein, those skilled in the art can
obtain other embodiment(s), without any inventive work,
which should be within the scope of the invention.

In order to improve the display effect of a liquid crystal
display panel, embodiments of the present invention provide
an array substrate, a liquid crystal display panel, and a
display device. In technical solutions of the present inven-
tion, bent structures are provided at the two ends of a
transparent electrode to make the electric fields at the two
ends of the transparent electrode and the electric field at the
middle portion thereof form a strength-weakness comple-
menting relationship with each other, which prevents the
influence on the liquid crystal molecules by the lateral
electric field produced by the data line, so that the display
effect of the liquid crystal display panel is improved.

As illustrated in FIG. 3 and FIG. 4, FIG. 3 is a structural
schematic diagram of the array substrate provided by an
embodiment of the present invention; FIG. 4 is a structural
schematic diagram of the bent structures at the ends of the
transparent electrodes.

An embodiment of the present invention provides an array
substrate, which comprises: a substrate 10; a first transparent
conductive layer 11 disposed on the substrate 10; an insu-
lating layer 12 disposed on the first conductive layer 11; and
a second transparent conductive layer 13 disposed on the
insulating layer 12 and forming a horizontal electric field
with the first transparent conductive layer 11. The second
transparent conductive layer 13 comprises a plurality of
transparent electrodes 14, the adjacent transparent electrodes
14 possess a slit structure 15 therebetween, and two ends of
each transparent electrode 14 each comprise a bent structure
16.

Hereinafter, the work principle of the array substrate
provided by an embodiment of the present invention in a
liquid crystal display panel when displaying an image will
be described.

When the array substrate is energized to work, the second
transparent conductive layer 13 and the first transparent
conductive layer 11 form a horizontal electric field between
the slit structure 15, making the liquid crystal molecules
disposed on the array substrate undergo deflection in the
horizontal electric field; when energized, the data line dis-
posed on the array substrate generates a lateral electric field
as well, affecting the deflection of the liquid crystal mol-
ecules at the edge of a pixel unit, and at this time, the
horizontal electric filed formed by the added bent structures
16 and the first transparent conductive layer 11 and an
electric field at the middle portion form a strength-weakness
complementing relationship with each other; the position
with a relatively stronger electric field in the edge bent
region and the position with a relatively weaker electric field
in the normal display region are located on a horizontal line,
preventing the influence on the liquid crystal molecules in
the normal display region by the lateral electric field gen-
erated by the data line and make the liquid crystal molecules
maintain a conforming deflections, so that the light-trans-
mitting ratio of the liquid crystal molecules across the whole
liquid crystal layer can be maintained in consistency.

In the array substrate provided by an embodiment of the
present invention, a horizontal electric filed formed by the
added bent structures 16 and the first transparent conductive
layer 11 and an electric field at the middle portion form a
strength-weakness complementing relationship with each
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other, which offsets the influence on the liquid crystal
molecules at the edge of the pixel unit by the lateral electric
field formed by the data line, so that it can be guaranteed that
the light-transmitting ratio of the liquid crystal molecules
across the whole liquid crystal layer is in consistency and the
display effect of the liquid crystal display panel is improved.

In the above embodiment, the bent directions of the bent
structures 16 at the two ends of the transparent electrodes 14
may be in accordance with each other or chosen to be
different; it is only needed to guarantee that the horizontal
electric filed formed by the formed bent structures 16 and the
first transparent conductive layer 11 can offset the influence
on the liquid crystal molecules at the edge of the pixel unit
by the lateral electric field formed by the data line. In some
embodiments of the present invention, for example, the bent
directions of the bent structures 16 of the two ends of the
transparent electrodes 14 are same as each other, which
facilitates etching of the bent structures 16 during manufac-
turing of the array substrate.

In the above embodiment, in order to further reduce the
influence on the liquid crystal molecules at the edge of the
pixel unit by the lateral electric field generated by the data
line, for example, when a connection line of the top points
of ends of two bent structures 16 of each transparent
electrode 14 is located between two adjacent transparent
electrodes 14, the connection line is a central line of the slit
structure between the two adjacent transparent electrodes
14; this guarantees that the position with a relative stronger
electric field in the bent region and the position with a
relatively weaker electric field in the normal display region
are located in a same horizontal line, so as to offset the
influence on the liquid crystal molecules in the display
region by the lateral electric field generated by the data line.

In the above embodiment, a plurality of types can be
selected for the arrangement modes of the plurality of the
transparent electrodes 14; for example, a plurality of the
transparent electrodes 14 present a two-two symmetrical
splayed radiation arrangement. In the situation of adopting
a symmetrical splayed radiation arrangement, the require-
ment to the production conditions of the embodiment of the
present invention can be reduced to a maximum degree,
facilitating the production of the embodiment of the present
invention.

In the above embodiment, in order to make the electric
field formed by the array substrate more uniform so as to
make the deflection directions of the liquid crystal molecules
on the array substrate be in consistency, for example, any
two of the transparent electrodes 14 have the same width,
and any two of the slit structures 15 have the same width. In
addition, in the situation of adopting the structure, it is
facilitated to form the transparent electrodes 14 by etching
when the array substrate is produced.

In the embodiment as illustrated in FIG. 3, the first
transparent conductive layer 11 is a pixel electrode, the
second transparent conductive layer 13 is a common elec-
trode, and the insulating layer 12 is disposed under the
common electrode; in the present embodiment, the common
electrodes possess a plurality of slit structures 15, and two
ends of each single electrode of the common electrodes each
possess a bent structure 16.

In another embodiment of the present invention, the first
transparent conductive layer 11 is a common electrode, the
second transparent conductive layer 13 is a pixel electrode,
the insulating layer 12 is under the pixel electrode, then in
the present embodiment, the pixel electrodes possess a
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plurality of slit structures 15, and two ends of the single
electrode of the pixel electrodes each possess a bent struc-
ture 16.

An embodiment of the present invention further provides
a liquid crystal display panel, which comprises any one of
the above array substrates and a liquid crystal layer disposed
on the array substrate. In the liquid crystal display panel
provided by the embodiment of the present invention, a
horizontal electric filed formed by the added bent structures
16 and the first transparent conductive layer 11 and an
electric field of the middle portion form a strength-weakness
complementing relationship with each other, the position
with a relatively stronger electric field in the edge bent
region and the position with a relatively weaker electric field
in the normal display region are located on a horizontal line,
preventing the influence on the liquid crystal molecules in
the normal display region by the lateral electric field gen-
erated by the data line and make the liquid crystal molecules
maintain consistent deflections, making the deflection of the
liquid crystal molecules be maintained in consistency, and
improving the liquid crystal display panel to have a good
display effect.

An embodiment of the present invention further provides
a display device, which comprises any one of the above
array substrates. In the display device provided by the
embodiment of the present invention, a horizontal electric
filed formed by the added bent structures 16 and the first
transparent conductive layer 11 and an electric field of the
middle portion form a strength-weakness complementing
relationship with each other, the position with a relatively
stronger electric field in the edge bent region and the
position with a relatively weaker electric field in the normal
display region are located on a horizontal line, so as to
prevent the influence on the liquid crystal molecules in the
normal display region by the lateral electric field generated
by the data line and make the liquid crystal molecules
maintain a conforming deflections, make the deflections of
the liquid crystal molecules maintain in accordance, and
improve the liquid crystal display panel to have a good
display effect.

The embodiments above are used to illustrate the techni-
cal solutions of the present invention and not limitative to
the present invention; although the foregoing embodiments
illustrate the present invention in detail, one skilled in the art
shall understand that: one skilled in the art could amend the
technical solutions recorded in the foregoing each embodi-
ment, or replace partial technical features equally; however,
those amendments or replacements do not make the sub-
stance of the corresponding technical solutions go out the
scope and the spirit of the technical solutions of each
embodiment of the present invention.
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The invention claimed is:

1. An array substrate, comprising:

a substrate;

a first transparent conductive layer disposed on the sub-

strate;

an insulating layer disposed on the first conductive layer;

and

a second transparent conductive layer disposed on the

insulating layer and configured for forming a horizontal
electric field with the first transparent conductive layer;
wherein the second transparent conductive layer com-
prises a plurality of transparent electrodes, adjacent
transparent electrodes possess a slit structure therebe-
tween, and two ends of each transparent electrode each
possess a bent structure;

wherein bent directions of the bent structures at two ends

of the transparent electrodes are same, a connection line
of top points of two bent structure ends of each trans-
parent electrode is located between two adjacent trans-
parent electrodes and the connection line is a central
line of a slit structure between the two adjacent trans-
parent electrodes.

2. The array substrate of claim 1, wherein any two of the
transparent electrodes have a same width, and any two of slit
structures have a same width.

3. The array substrate of claim 2, wherein the first
transparent conductive layer is a pixel electrode, and the
second transparent conductive layer is a common electrode.

4. The array substrate of claim 2, wherein the first
transparent conductive layer is a common electrode, and the
second transparent conductive layer is a pixel electrode.

5. The array substrate of claim 2, wherein a plurality of the
transparent electrodes present a two-two symmetrical
splayed radiation arrangement.

6. The array substrate of claim 1, wherein a plurality of the
transparent electrodes present a two-two symmetrical
splayed radiation arrangement.

7. The array substrate of claim 6, wherein the first
transparent conductive layer is a pixel electrode, and the
second transparent conductive layer is a common electrode.

8. The array substrate as claimed by claim 7, wherein an
orthographic projection, on the pixel electrode, of the com-
mon electrode is located within the pixel electrode.

9. The array substrate of claim 6, wherein the first
transparent conductive layer is a common electrode, and the
second transparent conductive layer is a pixel electrode.

10. The array substrate as claimed by claim 9, wherein an
orthographic projection, on the common electrode, of the
pixel electrode is located within the common electrode.

11. A liquid crystal display panel, comprising the array
substrate of claim 1.

12. A display device, comprising the array substrate of
claim 1.



